Antifibroblast antibodies in systemic sclerosis induce fibroblasts to produce profibrotic chemokines, with partial exploitation of toll-like receptor 4.
Previous studies have revealed the presence of IgG antifibroblast antibodies (AFAs) capable of binding to the surface of fibroblasts in systemic sclerosis (SSc) sera. Since chemokines may directly or indirectly affect the development of fibrosis, this study was undertaken to investigate the production of chemokines induced by AFAs in fibroblasts, and to characterize the signaling pathways and surface molecules involved. AFA-positive and AFA-negative IgG were tested on fibroblasts. Chemokine messenger RNA expression was screened by microarray and quantitative reverse transcription-polymerase chain reaction. Production of CCL2, CXCL8, and CXCL10 proteins was assessed by enzyme-linked immunosorbent assay. Pharmacologic inhibitors were used to study signal transduction, with results assessed by Western blotting and immunofluorescence analysis. Fibroblasts with defective expression of Toll-like receptors (TLRs) and anti-TLR monoclonal antibodies (mAb) were used to assess AFA specificity. In human fibroblasts, AFA-positive IgG induced the preferential transcription of chemokines with profibrotic and proangiogenic potential, including, but not exclusively, CCL2, CXCL1, CXCL8, CKLF, and ECGF1, which were distinctly different from those induced by interferon-gamma. Levels of CCL2 and CXCL8 proteins were increased in AFA-stimulated fibroblast culture supernatants. AFA binding to fibroblasts resulted in concomitant activation of ERK-1/2, c-Jun, and NF-kappaB. CCL2 production was sensitive to inhibition of both proteasome and JNK, while CXCL8 production was sensitive only to inhibition of proteasome. AFAs failed to up-regulate CCL2 expression in TLR-4-deficient fibroblasts but not in TLR-6- or TLR-2-deficient fibroblasts. Moreover, anti-TLR-4 mAb, but not anti-TLR-2 mAb, partially inhibited the production of CCL2 induced by AFAs in human fibroblasts. Autoantibodies that bind to the surface of fibroblasts may contribute to the pathogenesis of SSc by up-regulating the fibroblast production of profibrotic and proangiogenic chemokines, in a proteasome- and TLR-4-dependent manner.